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IHHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMa 1Mo XMMHHM Ha ypPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBIiEHA HAa OCHOBE

TpeOoOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOH 00pa3oBaTelIbHON MpPOrpaMMbl OCHOBHOTO OOIIETo
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxke Ha OCHOBE (enepanbHON pabodell mporpaMMel
BOCIUTAHMS U C YUETOM KOHIICTILIMU IpernojaBaHus ydyeOHOro mpeamera «XuMus» B 00pa3oBaTelIbHbBIX
opranm3auusax Poccuiickon @enepauuu.
o ®depnepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 o6pazoBanuu B Poccutickoii Deaepamumy;
. npukaza MwuHOOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepxkiaeHuu GeaepaibHOrO
roCy/1IapCTBEHHOI0 00pa30BaTEIbHOTO CTaHJApPTa CpelHEero oluiero oopa3oBaHUs» (C MU3MEHEHHUSMU,
BHECEHHBIMHU ITpHKa3zoM Munnpocseuienus ot 12.08.2022 Ne 732);

. npukaza MunnpocBemenuss oT 18.05.2023 Ne 371 «OO6 yrBepxkacHUU (DenepatbHOM
00pa30BaTeNbHON MPOTrPaMMEBI CPEAHETO 00IIero 00pa3oBaHUY;
. npuka3za MunnpocsemeHust ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsinka opranuzanuu u

OCYIIECTBIICHUS 00Pa30BaTEIbHOM JESITEIBHOCTH 10 OCHOBHBIM 00111€00pa30BaTeIbHBIM IIPOrPaMMaM —
o0pa3oBaTeNbHBIM IPOrpaMMaM HayaJbHOTO OOILEro, OCHOBHOIO OOILEro M CpeaHero oOImiero

o0pa3oBaHMsI;

. KoHnuemnuu rnpernoaaBanus y4eOHOTo npeaMeTa « XUMHUs;

. Konrnenuu skonorndeckoro o0pazoBaHus B CUCTEME 00IIET0 00pa30BaHuUs;

. CII 2.4.3648-20 «CanuTapHO-3MUIEMHOJIOTHYECKHE TPeOOBaHMSI K OPTraHU3AIUSIM BOCITUTAHUS U

00y4eHHs, OTABIXa U O3IOPOBIICHHS JETEH U MOJIOACKH», YTBEPKICHHBIX ITOCTAHOBICHHEM TJIABHOTO
canuTapHoro Bpaua ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATUBBI U TpeOOBaHMS K OOECHEUYEHHUIO
6e3omacHocTy U (WinM) OE3BPEIHOCTH ISl ueloBeka (PaKTOPOB cpelbl OOUTaHUSA», YTBEPKIACHHBIX
[IOCTaHOBJIEHHEM IJIaBHOTO caHUTapHOro Bpaya oT 28.01.2021 Ne 2;

. [Ipyka3 MyHHMIIMIIATFHOTO AaBTOHOMHOTO oOIIeo0pasoBarenbHOro yupexaenus «CpenHss
oOmeobpasoBarenbHas mkoiia Ne3» «O0 yrBepxkaeHuu padounx mporpamm» oT 30.08.2023 Ne 420.
. denepanbHON paboueit mporpaMmbl IO y4eOHOMY IpeaMeTy «XHuMHs» 0a30BOT0 YPOBHS.

[IporpaMMa o XuMuM JIa€T NPEACTABIECHUE O LENSIX, OOl cTpaTeruu 00y4eHUsl, BOCIUTAHUS U
pa3BUTHs OOYYAIOLIMXCS CPeACTBaMHU Y4eOHOIro MpeaMeTa, yCTaHAaBIUBAaeT 00s3aTelbHOE NpeIMETHOe
COoJIep KaHue, MPeJyCMaTpUBACT PACHpEJeNIeHHe ero Mo KiaccaM M CTPYKTYpPUPOBAaHHE IO pas3zienaM M
TeMaM MpOrpamMMbl II0 XUMHH, OINPEACIAET KOJUYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPHUCTUKH
COJIEp’KaHusl, PEKOMEHAYEMYIO IMOCJIEI0BAaTEIIbHOCTh M3YyYEHUS! XUMUU C YYETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOIro IMpoliecca, BO3PACTHBIX OCOOEHHOCTEH O0ydaroluxcs,
orpeziesnsieT BO3MOXKHOCTH IpeaMeTa sl peanu3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeNbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIEro oOpa3oBaHMs, a Takxke TpeOOBaHUH K
pe3ynbrataM OOyueHHUsi XMMHM Ha YpOBHE IleJied W3Yy4eHHs MpelMeTa U OCHOBHBIX BHUOB y4eOHO-
MO03HABATEIBHOM JESATETLHOCTH 00YUaIOIIErocs 0 OCBOCHUIO YUEOHOTO CO/IepKaHMS.

3HaHME XUMHUHU CIY)XUT OCHOBOM 1 (OpMHpOBAHHS MHUPOBO33pEHHUS O0Oydarollerocs, €ro
NPEJCTaBICHUA O MaTepuajJbHOM €AMHCTBE MHpa, BAXKHYIO pOJb HUrpaioT (GopMHUpYyeMble XHMHUEH
MIPEJICTAaBICHMS O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B IPUPOJE, O MYTAX PEIICHUS
r7100abHBIX MPOOJIeM YCTOMYUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, YHEPreTHUECKON, MHUILEBON U
9KOJIOTMYECKOM 0e30macHOCTH, MPobIeM 3paBOOXPaHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alli BO3MOXXHOCTEH [UIsi caMOpa3BUTHUS U (OPMUPOBAHUS KYJIbTYpbI
JMYHOCTH, €€ 001ell 1 (yHKIMOHATILHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (pOpMHpOBaHNE MBILIUICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00YyJaromuxcs, HaBbIKOB
UX CAMOCTOSITENIbHOW Y4eOHOM JesTeTbHOCTH, SKCIEPUMEHTAIBHBIX M MCCIIEJOBATENbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B IMOBCEITHEBHOM JKU3HH, TaK U B PO(GECCUOHATBHON eI TeNbHOCTH;

3HAaKOMHUT CO CHEIU(PHUKONH HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI LIEJIOCTHOTO B3IJIAAa Ha
€IMHCTBO PUPOJIBI u YenoBeKa, SIBIISIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHNUHU €CTECTBEHHO-HAYYHOU TPAMOTHOCTH 00YUalOMINXCs;



CIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIECHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30oBaHue 00ydarOIIUXCsl.

JlanHbIe HampaBiieHUs B 0OYYEHWH XUMHUHM 00ECICUMBAIOTCS CHEMU(PUKON comepikaHus ydeOHOTO
IpeMeTa, KOTOPBIH SBIISETCS MEeJaroriuecky aJanTUPOBAHHBIM OTpa’keHHuEM 0a30BOM HAyKH XMMHUU Ha
ONpeeIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO oOOLIEro 00pa3oBaHUSI OPHEHTUPOBAaH HA OCBOCHHUE
O0y4aroIMMHUCST CUCTEMBbl TIEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB HEOPraHWYECKOH XUMHU WU
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHSATUN OPTraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMBbl 0 XUMHH CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO TOIX0/1a K
e€ uzyuenuro. ColiepskaHue CKIIAIbIBACTCS U3 CUCTEMbI MOHATHI O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U
CUCTEMBI MTOHATHI 0 XUMHUYECKOMN peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OpraHU30BaHbl 110 IPUHLUITY
MOCJIEI0BATEIHLHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUI Pa3HOTO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YUEHHUsI KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;

[Tepuoanueckoro 3akona J[. . MeneneeBa kak OCHOBHOTO 3aKOHA XUMUM;

— YYEHHUsI O CTPOCHMM aTOMa U XMMHUYECKOH CBSI3U;

— TpeACTaBIeHUI 00 MEKTPOIUTUUYECKOM TUCCOLMALUY BEIIECTB B PACTBOpax.

Teopernueckue 3HaHUSI pacCCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJYYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIIEOBATEIHLHO OT OJTHOTO YPOBHS K JPYTOMY, BBIMOMHISA GYHKIIMH OOBSICHEHHUS
U MPOTHO3UPOBAHUS CBOMICTB, CTPOCHMSI M BO3MOYKHOCTEW NMPAKTUYECKOTO MPUMEHEHUS U IOJIyYEHUs
M3Yy4aeMbIX BEIECTB.

OcBoeHMe MPOTpaMMbI 10 XMMHH CIIOCOOCTBYET (HOPMUPOBAHHIO MPEICTABICHUS O XMMHUYECKON
COCTaBJISIONICH Hay4HON KapTUHBI MHpA B JIOTHUKE €€ CUCTEMHOU MPHUPOJIbI, IEGHHOCTHOTO OTHOILECHUS K
Hay4YHOMY 3HAHUIO U METOJIaM [103HaHus B HayKe. V3yueHre XUMUH1 IPOUCXOUT C IPUBJIEUEHUEM 3HAHUM
U3 paHee U3YYEHHBIX Y4eOHBIX npeaMeToB: «Okpyxarommii Mupy, «buonorus. 5—7 knacces» u «Dusmka.
7 Kmace».

[Tpu n3ydyeHnr XUMHUH IPOUCXOUT POPMHUPOBAHUE 3HAHUN OCHOB XMMHUECKON HAyKH Kak 00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUECKON JESATEbHOCTH YeJIOBEKa U KaK OJHOI0 U3 KOMIOHEHTOB
MHUPOBOH KYyJIbTYpHL. 3a/1a4a y4eOHOTro peiMeTa COCTOUT B POPMUPOBAHUH CHCTEMbI XUMHUYECKUX 3HAHUHN
— B@XHEUIUX (PAKTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUU, TOCTYIHBIX 000O0IICHUI
MHPOBO33PEHYECKOI0 XapakTepa, sA3bIKa HAayKH, B NPUOOIIEHWH K HAYYHBIM METO/aM IO3HaHWS MpHU
M3Y4YEHHUHU BEUIECTB U XUMUYECKUX peakuui, B GOPMUPOBAHUM U PA3BUTHH [T03HABATEIbHBIX YMEHUM U UX
IPUMEHEHUH B yueOHO-T103HABATEIbHON U y4eOHO-UCCIIe10BaTEIbCKON AeSITEIbHOCTH, OCBOCHUU MTPABUI
0e30macHOro OOpaIeHus C BEIIECTBAMHU B ITOBCETHEBHOM JKU3HHU.

[Ipu m3yyeHNH XMMHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs Ba)KHOE 3HAUEHHUE NMPHOOpenu
TaKHe LU, KaK:

— opMHUpOBaHHE UHTEUIEKTYyaJdbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaM000pa30BaHMIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbHOMY TMPUHATHIO PELIEHUH, CHOCOOHOM aJanTHpOBaThCs K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HanpaBJIeHHOCTh O0YYEHHsI Ha CHCTEMATHYeCKOe MPUOOIIeHHE 00yJaIOUIUXCsl K CAMOCTOSITENIbHOM
MO3HABATEIBHOM JAEATENbHOCTH, HAyYHBIM METOJIaM MO3HaHUSA, (OPMUPYIOLUIMM MOTHBAIMIO U Pa3BUTHE
CITOCOOHOCTEH K XUMUHU;

— obecrnieueHue ycaoBUid, CHOCOOCTBYIOLIUX MPUOOPETEHNIO 00YUAIOIIMMHUCS OIbITa pa3HO0Opa3HOH
NeSITeNIbHOCTH, TTO3HAHUS U CaMOIIO3HAHHUS, KIIFOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHI[U), NMEIOLIUX
YHHUBEPCAIbHOE 3HAYEHHE JUIsl PA3JIMYHbIX BUJOB JIEATEIBHOCTH;

— ¢popmupoBaHue o6mel (GYHKIMOHATBHOM M €CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM YHCIE
yMEHUI OOBSCHAThH U OLIEHUBATH SBJICHHUS OKPY)KAIOLIETO MUPA, UCHOJIb3YsI 3HAHUS U OIBIT, MOTy4YEeHHbIE
IPU W3YYEHUU XHUMHUH, MPUMEHSTh UX MPU PEUICHUH IMpoOJieM B MOBCEAHEBHOW JKU3HHM U TPYAOBOM
NESITENIBHOCTH;

— ¢opMupoBaHHEe Yy OOy4arOmMXcsd TyMaHHUCTHUYECKHUX OTHOUICHWH, TMOHUMaHUS II€HHOCTH
XMMHAYECKUX 3HAHUH I BBIPAOOTKU SKOJIOTUYECKHU 11E€JI€CO00pa3HOro MOBEACHHUS B OBITY U TPYIOBOM
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYKAIOLIEH MPUPOTHON Cpeibl;



— pa3BUTHE MOTHBAIMM K OOYUYEHHUIO, CIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHS OOINEYETOBEYCCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduis u
HANPaBIEHHOCTH JAJIbHEHIIIETO O0YUCHHSI.

OOmiee YMCIIO 4YacoB, OTBEACHHBIX Ui H3YYEHUS XHMHU Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3zoBanusi, cocTaBiseT 136 yacoB: B 8 kimacce — 68 yacoB (2 Jaca B Heflelnto), B 9 kinacce — 68 gacos (2
gaca B HEJICITIO).

COJEPKAHUE OBYYEHUA
8 KJIACC
IlepBoHaYa/IbHbIE XMMHUYECKHE IOHATUSA

[Ipenmer xumun. Ponb XMMHUM B JKM3HHM 4Y€JIOBEKAa. XUMHSI B CUCTEME HayK. Tejla M BeElIeCTBa.
dusuyeckrue CBOMCTBA BELIECTB. ATperatHoe cocTosHue BemiecTB. [loHsiTHE O MeTojax MO3HAHUS B
xuMmuu. Yucrele BemnectBa U cmecu. CriocoObl pa3ieieHus: CMeceil.

AToMBI 1 MOJICKYIJIBI. Xumuyeckue 3jieMeHThl. CUMBOJIBI XMMHUUYECKHX JJICMCHTOB. HpOCTBIe n
CJIOKHBIC BCILICCTBA. ATOMHO'MOHCKYHHPHOC Y4dCHHUC.

XumMuueckas (1)OpMy.]'Ia. BasieHTHOCTh aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH ITOCTOSSHCTBA COCTaBa
BCIIICCTB. OtHocuTenbHas aromMHas Macca. OTHOCHTEIIbHAs MOJICKYJIIpHas Macca. MaccoBas npons
XHUMHUYCCKOI'o 5JICMCHTA B COCIMHCHHH.

KommuectBo BemecrBa. Monb. MonsipHass Macca. B3auMOCBSI3b KOJMYECTBA, MAacChl M 4YuCia
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€rel mo hopMynaM XMMHUYECKUX COSTMHEHUH.

duznyeckue U XMMHUYECKUE SBJICHHs. XUMHUYECKas peakius U e€ MpHu3HaKu. 3aKOH COXpPaHEHUs
MacChl BENIECTB. XUMHUYECKHe ypaBHeHUs. Kiaccndukamus XUMHUYECKHX peaknuid (COSTHHCHUS,
pas3noXKeHus, 3aMelleHus, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJJ0M, MpaBUiIaMi pabOThI B JIaOOpaTOPUH U pUEMaMu O0OpalleHUs ¢
1a00paTOpPHBIM 000PYIOBAaHHEM, U3YYEHHE U ONUCaHue (PU3NYECKUX CBOMCTB 00pa3llOB HEOPTaHUYECKUX
BELIECTB, HaOJo/leHne (Qu3ndeckux (TUIaBJI€HHE BOCKA, TAasiHUE JIbJla, pPAacTUPaHUE caxapa B CTYIIKE,
KHUIIEHUE M KOHJEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHME CBEYM, MPOKAJIMBAHWE MEIHOM MpPOBOJIOKH,
B3aMMOJICIICTBHE MeJa C KHCIOTOM) SIBICHUH, HAONIOJAEHHE W OINKUCAHUE IPU3HAKOB MPOTEKAHUS
XMMHUYECKHX peakUuil (pa3iokeHue caxapa, B3aUMOJIEHCTBUE CEpHON KHUCIOTHI C XJIOPHIOM Oapwus,
pasnoxxenue runpokcuaa meau (I11) mpu HarpeBanum, B3auMOCHCTBHE Kejle3a C paCTBOPOM COJIM MEIU
(II), m3yuenue crocoOOB pa3feleHHs CMecel: ¢ TMOMOIIbI0 MarHuTa, (WIbTPOBAHHE, BBIIAPUBAHUE,
TUCTHIUISILMS, XpomaTorpadus, MpOBEACHHE OUYMCTKH TOBAPEHHOW COJM, HAONIO/IEHWE U OIHUCaHHe
pE3yJIbTaTOB INPOBENEHUS OIbITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHHUE MOJeENel
MOJIEKYI (IIapOCTEPKHEBBIX ).

BasxuHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3ayx — cmecsk razos. CocraB Bo3ayxa. Kucinopos — anemeHT u npocroe BeuiecTBo. Haxoxxaenue
KHCIIOpO/ia B pUpoJie, GU3NYecKrue U XMMHUUecKkre cBoicTBa (peakiuu ropenuns). Oxkcusl. [Ipumenenue
kuciopoaa. CrocoObl TOMy4eHHUS KUCIOpoaa B JabopaTOpuM M MPOMBINUIEHHOCTH. KpyroBopoT
Kucnopo/a B mpupojie. O30H — aJIoTpoIiHas MoAu(pUKaIMsI KUCIOPO/a.



TennoBoii 3¢ hekT XUMUYECKON peakuu, TEPMOXUMHUYECKHUE YpaBHEHUS, K30~ U SHIOTEPMHUECKHE
peakuuu. TOMINBO: yroyib U METaH. 3arpsi3HeHNE BO3AyXa, yCUJIeHHE MapHUKOBOIo 3P deKTa, pazpyuieHue
030HOBOTO CJIOSL.

Bonopox — snemeHnT u mpocroe BemiectBo. Haxoskaenue Bomopoja B Ipupope, (GU3NUECKUE U
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCO0bI nosydeHus. Kuciaots! u conu.

Mounsipabiii 00bEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoMcTBa BoJbl. Boaa kak pactBopurens. PactBopel. HacklllieHHbIE 1 HEHACHIIIICHHBIE
pacTBOpbl. PacTBOpUMOCTH BelECTB B BOJie. MaccoBasi 10J1sl BELECTBA B pacTBOpe. XMMHYECKUE CBOMCTBA
BoJbl. OcHOBaHMs. Poib pacTBOpOB B Mpuposie U B KU3HHU uejoBeka. KpyroBopoT BojAbI B MPUPOJE.
3arpsi3HeHue NpUPOAHBIX BoA. OXpaHa M OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanmss ~ Heopranmueckux — coeauHeHuid.  Oxcuapl.  Kmaccudukarmus — OKCHIOB:
coneo0pa3yroiune (OCHOBHEIC, KHCIIOTHBIC, aM()OTEpHBIC) U HecoieoOpasyrone. HoMeHKI1aTypa OKCHIIOB.
duznyeckue U XMMHUYECKHe CBOICTBa OkcuI0B. [lomydyeHne okcuaoB.

OcnoBanus. Knaccudukanus ocHoBaHui: MIENOYM U HEpacTBOpUMBIE ocHOBaHMS. HoMmeHkiaTypa
OCHOBaHMI. PU3HYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lojryueHne oCHOBaHUM.

Kucnotsl. Knaccupukanuus kucinor. Homenknarypa kucinor. @usndeckue 1 XUMUYECKUE CBOMCTBA
kucnot. Pan aktuBHnoctu metauioB H. H. bekerosa. [loiyuenue kucior.

Comu. Homenknatypa coseil. @uznueckue 1 XuMUIecKkre cBoicTa cosei. [lonydenue comneit.
I'eneTnyeckas CBsI3b MCXKY KilaCCaMU HECOPTaHUYCCKUX CO@I[I/IHCHI/If/'I.
Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpeJeNieHHe COJepXKaHus KHUCIopoJa B BO3AyXe, IOJIydeHHe, COOMpaHue,
pacrio3HaBaHHE ¥ N3yUeHHE CBOWCTB KUCIOPO/1a, HAOIIOACHNE B3aMMOICHCTBHS BEIIECTB C KUCIOPOIOM U
yCJIOBUS BO3HMKHOBEHUS U MpEKpalleHUs TopeHus (mokapa), 03HaKOMJIEHHE ¢ 00pa3llaMU OKCHIOB U
OMHMCaHUE UX CBOMCTB, MOJydeHHEe, COOMpaHue, paclio3HaBaHUE U U3YYECHHE CBOMCTB BOJIOpoa (TOpEHUE),
B3auMojieiictBue Bojopoga ¢ okcuaoM Meau (II) (Bo3MOXHO HCHONB30BaHUE BUIAEOMATEPHAIIOB),
Halo/leHne 00pa3lioB BEIIECTB KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHHE OCOOEHHOCTEH pacTBOPEHHUS
BEIIECTB C PA3IUYHON pacTBOPUMOCTBIO, IPUTOTOBIIEHHE PACTBOPOB C OINpPENeNEHHON MAacCOBOM 1oieit
pPacTBOPEHHOIO BEIECTBA, B3aWMOJEWUCTBHE BOABI C MeTaIaMHM (HAaTpUeM M KaibliieM) (BO3MOXKHO
UCTOJIb30BAHUE BHJICOMATEPUANIOB), HCCIEI0BaHHE OOPa3l0B HEOPraHMYECKUX BEIIECTB Pa3IHMYHBIX
KJIaCCOB, HAOIIOJICHHE W3MEHEHHs OKPAacKW WHIMKATOPOB B PACTBOpAX KHCJIOT W IIENIOUYCH, W3ydeHHe
B3auMojieiicTBus okcuaa Meau (II) ¢ pacTBOpoM cepHOW KHMCIOTHI, KHUCIOT C METaJUIaMu, peaKLui
HeHTpanm3anuy, TOJTy4eHHEe HEPacCTBOPHMBIX OCHOBAaHWH, BHITECHEHHWE OJHOTO MeETajula JIPYTHM W3
pacTBopa CoJd, pelieHHe SKCIEePUMEHTANbHBIX 3a/au Mo TeMe «BakHellme Ki1acchl HEOPraHWYeCKuX
COEIMHEHUI.

Ilepuoanuecknit 3axkoH u Ilepuogmyeckass cucrema xumuyeckux 3jgemenros JI. U
MengeneeBa. Crpoenne aroMoB. XuMH4Yeckasi CBfi3b. OKHCIMTEIbHO-BOCCTAHOBHUTEIbHbIE
peaknnu

[lepBblc MOMBITKH KJIACCH(PHUKAIMA XUMHUYECKUX OJIEMEHTOB. [lOHATHE O Tpymmax CXOIHBIX
3IIEMEHTOB (IIIEIOYHbIC U IEITOYHO3EMETbHBIC METAILIbI, TAJIOTCHbI, HHEPTHBIC Ta3bl). DJIEMEHTbI, KOTOPbHIC
00pa3yroT aM(pOTEpHBIE OKCHUIIBI U THIPOKCH/IBI.



[Tepuonuueckuii 3akoH. Ilepronnueckas cucrema xumudeckux snemeHtoB JI. WM. Menneneena.
Kopotkonepuonnas u amuHHonepuoHas Gopmsl [leproanyeckoil cucTeMbl XUMUYECKUX 3J1€MEHTOB /.
N. Menneneesa. [lepuoast u rpymnmbl. PU3HMUECKUN CMBICT MOPSAAKOBOIO HOMEpPA, HOMEPOB IepUoAa U
IPYIIIBI DJIEMEHTA.

Ctpoenne atomoB. CoctraB aTomubiX saep. M3oronbl. OnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
obonouek aroMoB TepBbix 20 xumHUeckux 31eMeHToB [lepmomamueckoii cuctemsl [[. 1. Menneneesa.
XapakTepucTUKa XHMHUYECKOro »dJeMeHTa mo ero mnojoxkeHuto B Ilepuoauueckoit cucreme [l.
N. Menneneesa.

3aKOHOMepHOCTI/I HU3MCHCHHUA paJjuyCa aToOMOB XHUMHUYCCKHUX OJJICMCHTOB, MCTAJINIMYCCKUX U
HEMETAJNIMYSCKUX CBOMCTB 110 rpyniam u rnnepuoaam.

3nauenue Ilepmonnueckoro 3akoHa u Ilepmonnyeckoll CHUCTEMBI XUMUYECKHUX 3JIEMEHTOB IS
pa3BuTHUs Hayku U npakTuku. [. . MenzaeneeB — yu€HbIi ¥ Tpa)kIaHMH.

Xumuyeckasi cBs3b. KoBasieHTHast (HOJSpHAs M HEMOJSPHAsi) CBA3b. DJIEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX AJIEMEHTOB. MlOHHas CBSI3b.

Crenenp oxuciacHus. OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHEIC pCaKknuu. HpOHGCCI)I OKHCJICHHUA U
BoccTaHOBJICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

u3ydeHue oOpas3loB BEIECTB METAJUIOB M HEMETA/UIOB, B3aMMOJAEHCTBHE TI'MJIPOKCUAA LMHKA C
pacTBOpaMu KHCIOT M ILIEJIOYEH, IPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIMUX MPUMEPBl OKHUCIUTEIbHO-
BOCCTAaHOBUTEJIbHBIX peaKluil (ropeHue, peakliuu pa3ioKeHUs, COSTUHEHMS).

Meoswcnpeomemmnuwie ceasu

Peanuzanust MeXNpeaMETHBIX CBsI3€d NMpPU M3YyYEHUM XMMHUHU B § KJacce OCYIIECTBIISIETCS 4epe3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHSATHM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE MOHSATHUS: HAYYHBIH (akT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIN3, CUHTE3,
KJIaccupuKanusi, MepUoOAUIHOCTh, HAOIIOJCHUE, DKCIIEPUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJICIb,
SIBJICHHE.

®duznka: Marepus, aToM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOIbI, PaJUOAKTUBHOCTb,
MOJICKYJIa, DJCKTPUUYECKUM 3apsij, BEIIECTBO, TEJI0, O0OBEM, arperaTHOe COCTOSHHE BEIECTBAa, TIa3,
(bu3nuecKre BeTMUNHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TNIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadus: armocdepa, rugpochepa, MUHEpallbl, TOPHBIE MOPOJABI, IOJE3HbIE MCKOIMAaeMbIE,
TOTLITUBO, BOJIHBIE pecypesl.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema xumudeckux snemeHtosB JI. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHH CBOMCTB XMMHMYECKHX DJJIEMEHTOB IIEPBBIX TPEX



NIEPUOJOB, Kaius, KajablUsl M MX COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
Ilepuonuueckoil cuctemMe U CTPOEHUEM UX ATOMOB.

CrpoeHue BeliecTBa: BUAbl XUMUYECKOW CBA3H. THIBI KPUCTAUIMUECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILLECTBA OT THIA KPUCTAINYECKOM PEIIETKN U BUJJA XUMUYECKOH CBSI3H.

Krnaccudukanus ¥ HOMEHKIIATypa HEOPTaHUYECKUX BEIIECTB. XMUMHYECKHE CBONCTBA BEIICCTB,
OTHOCSALIMXCS K pa3IMYHBIM KJIaCCaM HEOPraHUYECKUX COeAMHEHU, TeHETHYECKas CBsI3b HEOPTraHNUECKUX
BELIECTB.

Knaccupukanus XUMHUYECKMX peakUuil O pa3IuuHbIM IMpU3HAKaM ([0 4YHUCIYy M COCTaBy
YUYaCTBYIOLIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3P (EKTy, MO0 HM3MEHEHHUIO CTETEHEH OKUCICHUs
XMMHUYECKUX 3JIEMEHTOB, 110 OOPAaTUMOCTH, MO YYaCTHIO KaTajau3aTopa). DK30- U 3HIOTEPMHUYECKUE
peaxkuuu, TepMOXUMUYECKUE YPABHEHHUS.

ITonsatue o ckopoctu xumudeckoi peakuu. Ilonsatiue 06 0OpaTUMBIX 1 HEOOPATUMBIX XUMHUYECKUX
peakuusx. IloHsTe o romoreHHbIX W rereporeHHbXx peakuusx. [lonstue o karamuze. [lonsTHe o
XMMHUYECKOM paBHOBeCHU. DaKTOpPbI, BIUAIOLIME HAa CKOPOCTb XMMHUYECKOW PEaKIUM U I0JIOKEHHUE
XUMHUYECKOI0 PABHOBECHS.

OKUCIINTENIBHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUH,  3JEKTPOHHBbIM  OalaHC  OKUCIUTENIBHO-
BOCCTAaHOBUTENIbHON peakiuu. CocTaBlieHue ypaBHEHUN OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMM C
MCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust NEKTPOIUTUYECKON AUCCOLMALMU. DJIEKTPOJIUTBI U HEAIEKTPOJINThL. KaTHOHBI, aHHMOHBI.
MexaHu3M AMCCOLMALMK BEIECTB € Pa3jIMYHBIMM BUAAMHU XUMUYECKOU cBs3U. CTeneHb AMCCOLMALMU.
CuiibHBIE U CJ1a0bIe SJIEKTPOJIUTHI.

Peakium MoOHHOro oOMeHa. YCJlOBUS NPOTEKaHHs pPEaKUUid HOHHOrO OOMEHa, IOJHbIE U
COKpauI€HHbIE HOHHBIE YypaBHEHHMS peakuuil. CBoicTBa KHCIIOT, OCHOBAaHMW U COJIeH B CBETE
IPEJCTaBICHUNH 00 3IIEKTPOIIMTUUECKOM nucconuannu. KauecTBeHHble peakuuu Ha HOHBL. [loHsTHE O
TUAPOIIU3E COJICH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMU KPUCTANINYECKUX PEHIETOK HEOPraHMYECKHX BEIECTB — METaJIOB U
HeMeTalyioB (rpaduTa W anMasa), CJIOXKHBIX BELIECTB (XJOpHIA HATpHs), MCCIeIOBaHUE 3aBUCUMOCTH
CKOPOCTM  XMMHUYECKOW peakIuu OT BO3ACHUCTBUS  pa3iMuHbIX  (AKTOpOB,  HCCIEAOBAHUE
3JIEKTPOIPOBOTHOCTH PACTBOPOB BEILIECTB, POIlecca TUCCOLMAIINN KHCIIOT, ieJo4el U coeil (BO3MOXKHO
HCIIOJIb30BaHNE BHUJIE0 MATEpUAJIOB), MPOBEJECHUE OIBITOB, WUIIOCTPUPYIOLIUX MPHU3HAKU NPOTEKAHUS
peaknuii MOHHOro oOMeHa (0oOpa3oBaHME OCajKa, BBIAEICHHME Tra3a, OOpa3oBaHHME BOJbI), ONBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAaKIMM  (ropeHue, peaxkiuu
pa3oKeHUs,, COEAMHEHUs), paclo3HaBaHHE HEOPraHWYECKHX BELIECTB C IOMOIIbIO KayeCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHUE SKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTtayibl 1 MX coeJHHEHHSA

OOmiass xapakTepucTuka rajgoreHoB. OCOOEHHOCTHM CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucneHus. CTpoeHue u pu3nyecKkue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOreHOB. XMMUYECKHE CBOMCTBA Ha
npuMepe Xjopa (B3auMOJEHCTBUE ¢ MeTalllaMH, HEMeTallJlaMH, IienodaMu). XiopoBojopoa. ConsHas
KHMCIIOTa, XMMUYECKHE CBOMCTBA, IOJIy4eHHE, NpuMeHeHue. JleiicTBue XJjiopa M XJOpOBOJAOpOJa Ha
OpraHu3M uesoBeka. BaskHele XJI0puabl U UX HaXO0XKJIEHHUE B IPUPOJE.

OOmiast xapaktepucTuka 31eMeHToB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CtpoeHue u (U3MYECKHE CBOMCTBA IMPOCTHIX BEIIECTB — KHUCIOPOJAa U CEpHI.
ANOTpOIHBIE MOAU(PUKALIMN KUCIOPOIa U cepbl. XUMHUECKHE cBOicTBa cepbl. CepoBOIOPOI, CTPOCHHE,
¢bu3znyueckue U XUMHUYecKre cBoicTBa. OKCHIIBI Cephbl KaK MPEICTaBUTENN KUCIOTHBIX OKcUIoB. CepHas
KHUCIOTa, (U3UYECKHe M XHUMHUYECKHME CBOicTBa (0OIIMe Kak TpeAcTaBUTENs Kiacca KHCIOT U
cnenuduueckre). XUMHUUYECKHE peakluu, JIeKalllhie B OCHOBE IMPOMBIIUIEHHOTO croco0a MOJy4YeHHs
cepHOil kucaotel. [Ipumenenune cepHoil kuciaoTel. COaM CEpHON KHUCIOTHI, KaUeCTBEHHAs peaklus Ha
cyabdaT-uoH. HaxoxaeHue cepbl U €€ COeJUHEHHI B MpUpoie. XUMHUYECKOE 3arps3HeHUE OKpYKaromen
Cpeabl COEAMHEHUSIMH cepbl (KUCIOTHBIC 0K, 3arps3HEHHE BO3/AyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEJOTBPALCHHUS.



OOmrast xapakTepucTiuka 3JeMeHTOB VA-Tpynnbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIC
CTETNIEHU OKHCIIEHUs. A30T, pacHpoCTpaHEeHHWE B Mpupoae, (u3Mueckue M XUMHUYECKHE CBOICTBa.
KpyroBopor azora B mpupoge. AMMHUak, ero (usmueckue M XMMHUYECKHE CBOICTBA, IMOJIyu€HUE U
npuMmenenue. Coiau aMMOHUS, UX (U3NYECKUE U XMMHUYECKHE CBOMCTBa, mpumMeHeHue. KadecTBeHHas
peakiys Ha MOHBI aMMOHUS. A30THasi KHCJIOTa, €€ MOoIydYeHue, PU3UUecKue M XMMHUYECKHE CBOICTBa
(obmume kak mpeAcTaBUTENs Kjacca KHCIOT U cnenududeckue). Mcnoap3oBanue HUTPATOB U coJiei
aMMOHHSI B KauyeCTBE MHHEPAJBbHBIX YIOOpeHUil. XMUMHUYECKOe 3arpsi3HEHHE OKPYKAIOIIEH Cpelibl
COCMHEHUSMH a30Ta (KHUCIIOTHBIC JOXIHM, 3arps3HEHHE BO31yxa, MOYBBI M BOA0EMOB). Docdop,
aiotpornubie Mogudukanuu dochopa, dusmueckue u xumudeckue cpoiictBa. Oxcupa ¢ocedopa (V) u
dbochopHas kucinota, GpuznUecKre W XMMHUUYECKHE CBOWMCTBa, mojydeHue. VcmonbszoBanue QocdaTtoB B
Ka4yecTBE MUHEPAIbHBIX yI00OpEHUH.

O6mas xapaktepuctuka 31eMeHTOB [VA-rpymnmnbl. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTepHbIE
CTETIEHU OKHUCIICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOAU(HKALINHU, PACIPOCTPAHEHHUE B IPUPOAE, (PU3HUECKUEe
U XUMHYecKkHe cBoiictBa. Ancopobuus. KpyroBopor yriepona B mpupone. OKcuIbl yriiepoja, HUX
¢u3nveckne W XMMUYECKHE CBOMCTBA, JCHCTBHE HA KMBBIC OPTaHW3MBI, MOJYYCHHE M TPUMEHEHHE.
DKoJjoru4eckre mpoodiieMbl, CBsi3aHHbIE ¢ okcuaoM yrieposa (IV), runoreza rmo0aibHOr0 MOTEIUICHUS
KIIMMara, TapHUKOBBIN 3P deKT. YToNbHas KACIOTa U €€ CONH, UX (PU3NYeCKHe U XUMHUYECKUE CBONCTBA,
nojiyueHue u npumeHenue. KauectBeHHas peakuus Ha kapOOHaT-vOHBL Mcmonb3oBaHue KapOOHATOB B
OBITY, MEMIIMHE, TPOMBIIIUIEHHOCTH U CEITbCKOM XO3SIHCTBE.

[lepBoHayasbHbIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHUSIX yriaepoaa (MeTaH, 3TaH,
STWIEH, aleTWIEH, 3TaHOJ], TJIMLEpUH, YKCycHas KucioTa). [IpupoaHble MCTOYHUKU YIIEBOJIOPOIOB
(yroiab, mpupoAHbIA Ta3, HEPTb), NPOAYKTHl UX IMepepaboTku (OeH3WH), WX poib B OBITY U
IpOMBIIITIEHHOCTH. [loHATHE 0 OMONIOrMUecKy BaKHBIX BELIECTBAX: JKHUpaX, OesIKax, yriieBoJax — U UX POJIH
B )KH3HU 4eJoBeKka. MarepuaibHOe €IUHCTBO OPraHMYECKUX U HEOPraHMYEeCKUX COCTUHEHHM.

Kpemunii, ero ¢usuueckne W XUMHUYECKHE CBOMCTBA, mosydeHue W npumeHeHue. CoenuHeHus
KpeMHHUs B ipupoze. O6mue npeacrasieHus o6 okeuae kpemuus (IV) u kpemuueBoit kucinore. CHIIMKATHI,
UX HCIOJBh30BaHWE B OBITY, B NMPOMBIIUICHHOCTH. Ba)kHeWINe CTpOUTEIbHBIE MaTepUalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOoH, jkene300eToH. IIpoGiiembl 6€30MacHOr0 HCHOIb30BaHUA CTPOUTEIBHBIX
MaTepUasoB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKHX BEIIECTB, CBOMCTB COJSHOW KHCIOTBI, IPOBEJICHHE
KAueCTBEHHBIX peaklMii Ha XJIOPUA-UOHBI W HAOMIOJIEHUE TMPU3HAKOB HX TMPOTEKAHUS, OMBITHI,
oTpaxawliue (U3NUecKkue M XUMHUYECKHE CBOWCTBAa TaJIOTEHOB W UX COEJUHEHMH (BO3MOXKHO
UCMOJb30BAaHUE  BHUAEOMATEPHUATOB), O3HAKOMIIEHHME C oOpaslaMd  XJOPHJIOB  (TaJIOT€HHJIOB),
O3HaKOMJIEHHE ¢ o0Opa3lamMu cepbl U €€ COeAMHEHUSIMH (BO3MOXKHO MCIOJb30BaHUE BUEOMATEPHUAIIOB),
HaOroIeHne Tpolrecca OOYrJUMBaHMUs caxapa Moj JACWCTBUEM KOHIIEHTPUPOBAHHOW CEpPHOM KHCIOTHI,
U3Y4YEHHE XUMUYECKUX CBOMCTB pa30aBIE€HHON CEpHOM KUCIIOTHI, TPOBE/IEHNE KaYECTBEHHON PeaKkuu Ha
cynb(aT-uoH 1 HabJII0IeHNE TpU3HaKa e€ IPOTEeKaHUs1, 03HAKOMJICHHE ¢ (PU3NUECKUMU CBOMCTBAMHU a30Ta,
dbochopa U uUX coenMHEHHWI (BO3MOXHO HCIOJIb30BAaHWE BHJICOMATEPHAIOB), 00Opa3laMy a30THBIX W
dochopHbIX ynoOpeHuid, mMoiyyeHue, coOMpaHHe, paclO3HABAaHHME U H3YyYEHHE CBOWCTB aMMHAakKa,
MPOBE/ICHNE KAaYeCTBEHHBIX PEaKIWi Ha MOH aMMOHHUS W (ochaT-HOH W HM3YYEeHHE MPHU3HAKOB HX
NPOTeKaHMs, B3aUMOACHUCTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIOTBI C Menbl0  (BO3MOXKHO
UCIOJIb30BaHNE BUJEOMATEPHANIOB), W3YYEHHE MOJeNeld KpUCTAUNIMYECKUX pemI€ToK aiamasa, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE € IPOIIECCOM aJICOPOLIMU PAaCTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, coOupaHue, pacrio3HaBaHHE U M3Y4YE€HHE CBOWCTB YIJIEKHCIIOTO
ra3a, MpOBEJCHHE KAYEeCTBEHHBIX pEaKlMid Ha KapOOHAT W CUJIMKAT-UOHBI M M3y4eHUE MPHU3HAKOB UX
MPOTEKAaHUs,  O3HAKOMJIEHME C  NPOAYKIMEW  CHWIMKAaTHOM  MPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTATBHBIX 33124 T0 TeMe «BakHele HeMeTallIbl U UX COSTMHEHUS.

MeTajlibl M MX COEIMHEHHUS

OO0masi xapakTepUCTUKa XUMHUYECKHUX JJIEMEHTOB — METAIIOB HA OCHOBAaHHWH WX IMOJIOXKCHUS B
[Tepuonuueckoit cucreme xumuueckux snemeHToB JI. M. MenpaeneeBa u ctpoeHuss atomoB. CTpoeHue
METaJJIOB. MeTaluinueckast CBsI3b M METALUTUYECKasi KpUCTAILUTHYEeCKas PemIETKA. DIEKTPOXUMUYECKUH PsiT



HanpsDKeHUH MeTayuioB. OU3MUecKue U XUMHUYECKUe CBoWcTBa MeTauioB. OOmme crnocoObl MOTydeHus
MeTaisioB. [oHsTHE 0 KOPPO3UK METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI X OT Koppo3uu. CIuiaBbl (CTalb,
9YT'yH, TIOPATIOMUHUHN, OPOH3a) U MX IPUMEHEHHUE B OBITY U TPOMBIIUICHHOCTH.

[llenounble MeTayIbl: MOJOXKEeHHE B lleprogmyeckodl cucTeMe XUMHUYECKHX 3JIEMEHTOB /JI.
W. MenieneeBa, CTpOEHUE UX aTOMOB, HaX0XAeHHE B Iipupojie. Pu3nueckue 1 XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U THAPOKCUABI HATPUS U Kanus. [I[puMeHeHune menoYHbIX MEeTaioB U
UX COEIUHEHMI.

[IlenoyHO3eMeNbHBIE METANIBl MarHuii M KaJbLMii: MojokeHue B Ilepumonmueckoin cucreme
xuMHu4ueckux 3ieMeHToB . 1. MenneneeBa, CTpoeHrHE UX aTOMOB, HaXO0KJICHUE B IIpupoae. Pu3ndecKkue
Y XUMHUYECKHE CBOMCTBA MarHus U Kaiblius. BaxkHeiiue coenueHus Kanblus (OKCUI, TUIPOKCUI, COJIN).
JKécTtkocTh BOIBI M CIIOCOOBI €€ yCTpaHEHHS.

AsnroMunMit: nonoxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB . Y. Menneneena,
CTPOEHHUE aTOMa, HaxOX/IeHue B mpupoze. Puzndeckre u XUMUYECKHE CBOMCTBA aTIOMUHHA. AM(pOTEpHbIE
CBOMCTBA OKCH/IA U THUJIPOKCH]IA ATFOMUHMUSL.

Kenezo: mosoxenue B Ilepmommueckoil cucreme xumuyeckux snemeHtoB [[. M. Menneneesa,
CTPOEHUE aToMa, HaxoxJeHue B mnpupoae. dusmyeckue U XUMHUUYECKHE CBOICTBa xkene3a. OKCuuabl,
ruzpokcuabl v conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U MOJyYEHUE.

Xumuueckuii 3xcnepumenm:

O3HaKOMJIEHHE C 00pasllaMHd METAJUIOB U CIUIABOB, MX (U3UYECKUMHU CBOWCTBAMHU, H3ydeHUE
pE3yNbTaTOB KOPPO3UU METAIOB (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aMMO/JICHCTBUS OKCUJAA KaJlbLMSl M HATPUS C BOAOW (BO3MOXKHO HCIIOJIb30BaHUE BHJIEOMAaTEpUAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOW BOJBI, IIpollecca TOpPEHHUs Kele3a B KHUCIopojae (BO3MOMKHO
HCII0JIb30BaHNE BUJECOMATEPHUAIIOB), IPU3HAKOB MIPOTEKAHUs KAUECTBEHHBIX PEAKLMI HAa MOHBI: MarHusl,
KaJIbIIMS, aTFOMUHMS, ITMHKa, *xkene3a (1) u sxenesa (II1), menu (I1), HaGmroieHne U ONMKMCaHKUE TTPOIIECCOB
OKpallIMBaHUs [UIaMEHU MOHAMU HaTpUs, KaJlus U KaJbLus (BO3MOXKHO UCIIO0JIb30BaHUE BUICOMATEPUAIIOB),
uccienoBaHue aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS M THAPOKCHAA IIUHKA, peIICHHE
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «BakHel1e MeTaibl U UX COeAMHEHUSD.

XuMus M OKpy:Kamomas cpeaa

BemecTBa 1 Matepualibl B IOBCEIHEBHOM JKM3HU yesnoBeka. be3onacHoe ucnonb30BaHUE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [IepBas mOMOIIb MPH XUMUYECKUX 0KOTaX M OTPaBICHUSX.

XUMUYECKOe 3arpsi3HEHUE OKpYsKarollel cpeibl (IpeaenbHast 10nycTUMas KOHIIEHTPAIUs BEIIECTB,
nanee — [1/1K). Poib XxuMuu B pelieHH# SKOJIOTHYECKUX MpooIem.

Xumuueckuii IKcnepumenm:

M3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHbIE MaTEpUalIbl).

Meoswcnpeomemnwie ceasu

Peanuzaiust MeXInpeAMETHBIX CBSI3€W MPU M3YUYEHUM XUMHHM B 9 KJlacce OCYILIECTBISIETCS 4Yepes
WCIIOJIB30BaHNUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX MOHATHUM, TaK M TOHSATUH, SBIISIFOIIUXCSI CHCTEMHBIMU
JUISl OTJIEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO011ue ecTecCTBEHHO-HAYYHbIE MOHATHS: HAyYHBIA (PaKT, TUIIOTE3a, 3aKOH, TEOPHS, aHAIIU3, CUHTE3,
Kjaccuukanus, MepuoAUNYHOCTb, HAOIIOAEHUE, SKCHEPUMEHT, MOJECTUPOBaHHUE, H3MEpEHHE, MOJEb,
SIBJIGHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MaTEpUaJIbL.

®duznka: Matepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHJI, U30TOIbI, PaJUOAKTUBHOCTD,
MOJIEKYJa, OJJIEKTPUYECKUH 3apsii, MIPOBOJHUKH, MOJYIPOBOJHUKU, AUDJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, Teno, OO0BEM, arperaTHOe COCTOSHHME BELIecTBa, Tra3, pacTBOp, pPacTBOPUMOCTH,
KpUCTAJINIMYECKasi pemérka, CIulaBbl, (U3UYECKUE BEIMYMHBI, €AMHMIIBI H3MEPEHHUs, KOCMHYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorus:  ¢otocunTe3, gpixaHue, Ouocdepa, IKOCHCTEMa, MHUHEpAJIbHbIE YIOOpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

l'eorpadus: armocdepa, rugpochepa, MUHEpallbl, TOPHBIE MOPOJAbI, MOJE3HbIE HCKOIMAeMbIe,
TOIUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI ITO XUMUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE PEe3yJbTAThl OCBOEHUS MPOIPaMMbl OCHOBHOI'O O0IIEro 0Opa3oBaHUs JOCTUTAOTCS B
Xo7ie OOy4eHHsT XUMHH B €JUHCTBE Y4YeOHOW M BOCHUTATEIBHOH AEATEIBHOCTH B COOTBETCTBUH C
TPaJULIMOHHBIMUA POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOIIECTBE MPaBHJIAMH ¥ HOPMaMH MTOBEIEHUS U CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHUSA U COLMATIM3ALMU O0yUYaArOIIHUXCSL.

JIMYHOCTHBIE PE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
YacTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOULIEHHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHMYECKOMY M HAyYHOMY
HacJIeIMI0, TOHUMaHMsI 3HAYeHUs XMMHUYECKON HayKU B KM3HHM COBPEMEHHOT'O OOILECTBa, CIOCOOHOCTH
BJIAJIETh JIOCTOBEPHOI HH(OPMAIIHEH O IIEPEIOBBIX TOCTHKECHUAX H OTKPBITHAX MHPOBO U OTEYECTBEHHOM
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTPOMCTBE MUPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAIbHBIX HOpPMaxX M IPAaBWIAX MEKINYHOCTHBIX OTHOIICHHWH B KOJUIEKTUBE,
KOMMYHHKATHBHOW KOMIIETCHTHOCTH B OOIIIECTBEHHO TMOJIC3HOH, YIeOHOMCCIIEI0BATEIHCKOM, TBOPUCCKOM
U Jpyrux BUAAX JEATENbHOCTH, T'OTOBHOCTH K pPa3HOOOPA3HOH COBMECTHOM JESITEIbHOCTH IIpU
BBINIOJTHEHUM Y4€OHBIX, MO3HABATEJIbHBIX 3ajay, BBIIOJIHEHUN XMMHUYECKHUX 3KCIEPUMEHTOB, CO3AaHHUU
Y4EOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHMMAHHUIO M B3aWMOIIOMOIIM B Ipolecce 3TOH yueOHOI
NeSITEIbBHOCTH, TOTOBHOCTH OLIEHMBAaTh CBOE IOBEJEHUE U IOCTYIKM CBOMX TOBAapUUIEH C HO3ULMU
HPAaBCTBEHHBIX U ITPABOBBIX HOPM € YYETOM OCO3HAHMS ITOCJIECTBUI ITOCTYIIKOB;

3) HIEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33PEHUYECKUE TIPEACTABICHUS O BELIECTBE M XUMHYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH U COCTABJISIOLINE OCHOBY JUUISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHBI MHpa, MPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUS HPUPOIBI, B3aUMOCBS3AX
YeJIOBEKa C MPUPOAHON CPENOH, O POJIM XMMHUH B ITO3HAHUM 3THX 3aKOHOMEPHOCTEM;

M03HaBaTeIbHbIE MOTUBBI, HAIIPABJICHHBIE HA MOJyYEeHHE HOBBIX 3HAHUH 10 XMMHUHU, HEOOXOAUMBIE
Uil OOBSICHEHHsI HAOIIOJAeMbIX TMPOLIECCOB U SBJIEHUM, MO3HABAaTEIbHOW, HMH(DOPMALMOHHOW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCJE HAaBBIKOB CaMOCTOSATEIbHON pabOThl ¢ y4yeOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOy4YeHMIO W TO3HaHUIO, J0003HATEIbHOCTb, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, TIPOCKTHONM U MCCIIENOBATEILCKON JIESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHS 00y4EHUS B JaJIbHEHIIIEM;

4) hopMuUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH XU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0pPOBbIO, YCTAaHOBKHM Ha
3/10pOBBIM 00pa3 >KU3HH, OCO3HAHUE IMOCIEICTBUN M HENPUSTHE BPEIHBIX MPUBBIUEK (YNOTpeOiIeHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUs ), HEOOXOJUMOCTH COOJIIOICHUS TIPAaBUII O€30IaCHOCTH MPHU 0OpAIICHUH C
XUMHUYECKUMHU BELIECTBAMH B ObITY U peanbHOM KU3HHU;

5) Tpy/0BOTO BOCTIUTAHUS:

MHTEPEC K MPaKTUYECKOMY U3YUYEHUIO Ipodeccuil U Tpyaa pa3aIudyHOro pojia, YBaKeHHUE K TPYAy U
pe3ysibTaTaM TpPYyJIOBOM JEATENBHOCTH, B TOM YHMCIIE HA OCHOBE NPUMEHEHUS NMPEAMETHBIX 3HAHWUU IO
XUMHH, OCO3HAaHHBIM BbIOOP HWHAMBHUIYAJTbHOM TPAaeKTOPUH MPOJOJIKEHHsS] 00pa3oBaHUS € YYETOM
JMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIIECTBEHHBIX HHTEPECOB U OTPEOHOCTEH, YCIIeTHOM
npodeccnoHaNbHOM NIeATENBHOCTH U Pa3BUTUSL HEOOXOIUMBIX YMEHHH, TOTOBHOCTh aJalTUPOBATHCS B
npodeccuOHaIBHOM cperie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUSA:



HKOJIOTHYECKH I1esIeco00pa3HOe OTHOLICHHE K IPUPOAE KaK UCTOYHHUKY )KM3HH Ha 3eMile, OCHOBE €&
CYIIECTBOBAHUSA, ITOHMMAaHHE LIEHHOCTH 3JI0pOBOrO U Oe3omacHoro oopasa >KM3HHM, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (U3UYECKOMY W TCHUXHYECKOMY 3[0POBbIO, OCO3HAHHE LIEHHOCTH
coOJIIO/IcHHsT TpaBUil 0€30IIaCHOTO IOBEACHMs IpU paboTe C BEIIEeCTBAMM, a TAKXKE B CHUTYalMsX,
YIPOXKAKOIUX 310POBBIO U XKU3HU JIIOJIEH;

CIOCOOHOCTH TNPHUMEHATh 3HAHMS, IOJydaeMble INPH M3Y4YEHUU XUMHUM, U1 DPELIeHUs 3ajad,
CBA3AHHBIX C OKPYXKAIOIIEW NPUPOAHOW CPENOH, Ul NOBBILICHHUS YPOBHS JKOJIOIMYECKON KYJIBTYpBI,
OCO3HaHMS TI100aJIbHOIO XapaKTepa 3KOJIOIMYECKHUX MPOo0JIeM U IyTel UX peleH s HOCPEICTBOM METOI0B
XUMHHU, O3KOJIOTMYECKOIO  MBIIUICHHs, YMEHHUS PYKOBOACTBOBAaTbCA UM B  II03HABaTEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAIbHON IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocTaBe MeTanpeaMeTHBIX Pe3yabTaTOB BBIICIAIOT 3HAYMMBbIE I (JOPMUPOBAHUS MUPOBO33PEHUS
oOIIeHayYHbIe TIOHATHS (3aKOH, TEOpHs, IPUHIINII, THIIOTe3a, (PaKT, cCUCTeMa, MPOLECC, SKCIIEPUMEHT U
JPYyToe€.), KOTOPBIEC UCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YU€OHBIX IIPEeIMETaX U MO3BOJISIOT HA OCHOBE
3HAaHUW U3 ATHX NPEeaMETOB (OPMUPOBATH IPEACTABICHHE O LIEJOCTHOM HaydyHOH KapTUHE MHpa, U
yHHUBEpCalbHbIE y4eOHbIE NEHCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHbBIC, PETYIATUBHbBIE), KOTOPHIC
obecrieynBaOT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIILHOMY IUIAHUPOBAHUIO U OCYHIECTBICHHIO
y4eOHOU e TeIbHOCTH.

Ilo3naBaTenbHbIEe YHHMBepCcAJIbHbIE YUeOHbIe NeliCTBUS

Ba3oBble toruyeckue aeiicTBus:

YMEHHMSI UCI0JIb30BATh IPUEMBI JIOTMUECKOT O MBIIIJIEHUS P OCBOCHUU 3HAHUI: paCKPbIBATh CMbICII
XUMHUYECKUX MOHATHH (BBIACNATH MX XapaKTepHble NMPU3HAKH, YCTaHABIUBATH B3aUMOCBSI3b C JPYTHMMHU
MOHATUSIMH), HWCIOJB30BATh MMOHATUS Ui OOBSCHEHUS OTIENbHBIX (DaKTOB M SIBJICHUH, BBIOMPATH
OCHOBAHHS U KpUTEpUHM I KiIacCU(UKALUMM XHMHYECKHUX BEIIECTB M XHMMUYECKUX peakLui,
YCTaHABIIMBATh MPUYUHHO-CIEICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3Y4YEHHs, CTPOUThH JIOTMUECKHE
paccyxaeHus (MHIyKTUBHBIE, 1eJyKTUBHBIE, 10 aHAJIOTHH), JIeJIaTh BHIBOJIBI U 3aKIFOUEHUS;

YMEHHE TPUMEHATh B TPOLECCE II03HAHUS TNOHATHUA (IPEIMETHbIE U METaNpeJAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yeMble B XUMHHU, IPE0OPa30BhIBATH IIMPOKO MPUMEHSIEMbIE
B XMMHH MOJEJIbHBIE MPEICTaBICHHUS — XUMHUUECKUN 3HAaK (CHMBOJI JIEMEHTA), XUMUYecKast Gpopmysa u
ypaBHEHHE XMMHUYECKON pEaKlIUu — MpU PELIeHHH y4yeOHO-NO3HABATENIbHBIX 3aJad, ¢ Y4ETOM 3THUX
MOJIETIbHBIX IPEICTaBICHUN BBISBIATH M XapaKTepU30BaTh CYLIECTBEHHBIE TNPU3HAKM H3Yy4aeMbIX
O0OBEKTOB — XHMMHUYECKHMX BEIIECTB W XHUMHYECKUX pPEAKIMH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYHNHHO-CJIEICTBEHHBIE CBSI3U U MPOTUBOPEUNS B U3YYa€MbIX IIPOLIECCaX U SBJICHUSAX.

ba3oBble uccienoBarebCKue A1eHCTBHA:

YMEHHE HCIOJIb30BaTh MOCTABICHHBIE BONPOCHI B KaYeCTBE MHCTPYMEHTA MO3HAHMS, a TAKXKE B
Ka4yecTBE OCHOBBI 11 (JOPMHUPOBAHUS TUTIOTE3BI IO MPOBEPKE NMPABHILHOCTH BBICKa3bIBAEMBIX CYXKICHUMH;

MpUOOpeTeHne OMbITa MO IUIAHUPOBAHMIO, OPraHU3allMd W TPOBEACHHUIO YYEHHUYECKHX
HKCHEPUMEHTOB, YMEHHE HaOJII0JaTh 3a XOAOM TIpollecca, CaMOCTOATENbHO MPOTHO3UPOBATH €ro
pe3ynbTart, GopMynHpoBaTh 0000IEHNUS U BBIBO/IBI 10 pe3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIEI0OBAHUS,
COCTaBIISATh OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:

yMEeHHUE BbIOUPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH MHPOPMALIMIO PA3IHMUHBIX BUIOB U (HOpM
MIPEJICTaBICHUS], TTOJIy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyYHO-TIOMYJISpHAs JUTEpaTypa XUMHUYECKOTO
CoJIep KaHus, CIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE TNPUMEHATh DPA3IUYHbIE METOABI M 3alpochl IMpH IMOUCKE M 0TOope HHpopManuu u
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOJAMMBIX JUIS BBINOJHEHUS Y4YeOHBIX M TIO3HABATEJbHBIX 3aJau
OTNpeNeIEHHOTO  THIA, MPHOOpETeHHWEe OmbITa B O0JIACTM  HUCMONB30BaHUS  HMH(MOPMAIIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTM, OBJaJieHUE KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (popMy mpencTaBieHus MH(opMaruu u



WLTIOCTPUPOBATH pelllaeMble 33Ja4l HECIOKHBIMH CXeMaMHU, JHarpaMMaMHy, ApyruMu popmMaMu rpapuku
U UX KOMOMHALUSAMUY;

YMEHHE HCII0JIb30BaTh M aHAIM3UPOBATH B IpoIlecce YUeOHOH U MCCIeI0BaTeNbCKON AEITEIbHOCTH
MHGOPMALMIO O BIMSHUM HPOMBIIIJIEHHOCTH, CEJICKOTO XO3SHMCTBA M TPAHCIOPTA HAa COCTOSHUE
OKpY>Karolle NPUPOJHON CPEIBL.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHUS 33/1aBaTh BOIIPOCHI (B X0/I€ TUasIora U (WJIK) TUCKYCCUH) IO CYIIECTBY 00CYKIaeMOI TEMBI,
(bopMynMpOBaTh CBOU MPEAJIOKEHHUSI OTHOCUTEIBHO BBIIIOJIHEHUS MPEATIOKEHHOH 3a/1auu;

YMEHHUsI TIPEACTABIATh IIOJYyYEHHBIE PE3YyJbTaThl IMO3HABATEIbHOM MAEATEIBHOCTU B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JENaTh IPE3CHTALUI0 PE3YJIbTAaTOB BBIIOJHEHUS XUMHYECKOIO 3KCIIEpUMEHTa
(;1rabopaTopHOTO OMBITA, JTAOOPATOPHOM PAOOTHI IO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YI€OHOTO MPOEKTA);

YMEHHUs Y4eOHOro COTPYJHHYECTBA CO CBEPCTHMKAMHM B COBMECTHOW I103HABaTEIbHOM U
MCCIIEIOBATEILCKONW JIESITEIbHOCTH IMPH PELICHUHM BO3HHUKAIOMIMX MPOOJIeM Ha OCHOBE y4yéTa OOLIMX
MHTEPECOB U COIVIACOBaHMA MO3ULMH (0OCyXaeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC LITYPMBD»,
KOOpJMHAILIUSI COBMECTHBIX JAEWCTBUN, ONpPEJEICHUE KPUTEPHUEB 110 OLICHKE KAayecTBA BBHIIIOJHEHHOU
paboThI U ApyTHUE).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eficTBUS:

YMEHHE CaMOCTOSITEIBHO ONPEACNATh LENH JESATEIBHOCTH, IUIAaHUpPOBaTh, OCYLIECTBIATS,
KOHTPOJIMPOBATh U TpPU HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTH, BBHIOMpaTh Hamboiee
3¢ deKTUBHBIE CIIOCOOBI peleHHs] YUeOHbIX M MTO3HABATENBHBIX 3a/1a4, CAMOCTOSTENIbHO COCTABIIATh MU
KOPPEKTUPOBATh NMPEUIOKEHHBIM AITOPUTM JACUCTBUM IIPU BBIIOJIHEHUM 33JaHUNA C YY4ETOM IOJIYYEHUS
HOBBIX 3HaHMI 00 U3yyaeMbIX 00bEKTaX — BEIECTBAX U PEAKLUIX, OLIECHUBATh COOTBETCTBUE MTOJyYEHHOTO
pe3ysibTaTa 3asBJICHHOM 1eJIM, YMEHHE HUCIOJb30BaTh W aHAJIM3UPOBATH KOHTEKCTHI, Npe/ularacMble B
YCIIOBUY 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe nmpenMeTHBIX pe3yibTaToOB MO OCBOEHHUIO 0053aTEILHOTO COAEPIKAHUSI, YCTAaHOBIEHHOTO
JaHHOM (henepasibHON pabouel MPOrpaMMoid, BBIJEISAIOT: OCBOCHHBIE 00YYalOIIMMUCS HayYHbIE 3HAHUS,
YMEHHMS ¥ CIOCcOObI IeHCTBUH, cienupuueckue JUisi IpeAMEeTHON o0nacTu «XUMHUS», BUIbI JESTEIbHOCTH
[0 TOJIyYEHUIO HOBOTO 3HAHUS, €r0 MHTEpHpEeTaluy, MpeoOpa3oBaHUIO M NMPUMEHEHHIO B Pa3IMUHBIX
y4eOHBIX U HOBBIX CUTYallUsX.

K xoHiy oOydeHus B 8 kJiacce mpeMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JIOJKHBI OTpa)aTb
c(OPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:
PacKpbIBaThb CMBICI OCHOBHBIX XMMHYECKUX IMOHATHUN: aTOM, MOJIEKYJIA, XUMAYECKHUM 3JIEMEHT, IIPOCTOE
BEIIECTBO, CJIOKHOE BEIIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BaJEHTHOCTh, OTHOCUTEJIbHAS
aTOMHasi M MOJEKYJIsIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas JO0JIs
XMMHUYECKOTO J3JIEMEHTa B COEAMHEHHUH, MOJISPHBIA OO0BEM, OKCHJ, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPHUILIATEIBHOCTD, CTETIEHb OKUCIICHUS, XUMUYECKasi peakiysl, KIacCU(PHUKAIMs peaKluil: peakluu
COEIMHEHMS, PeaKIIMK Pa3JIOKEHUs, PeaKIMi 3aMelIeHUs, peakliuu 0OMEeHa, 9K30- U 3HJIO0TEPMHUYECKHE
peaKIMu, TeTUI0BOM AP PEKT peakinu, sIpo aToMa, JIEKTPOHHBIH CII0i aToMa, aTOMHasi OpOUTaIIb, PaIUyC
aToMa, XMMHYECKasl CBS3b, MOJISIPHAs U HENOJISIpHAs KOBAJICHTHAsS CBs3b, MOHHAs CBSI3b, MOH, KATHOH,
aHMOH, PaCTBOP, MAacCOBAs JI0JIs1 BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B PaCTBOPE;
MJUTFOCTPUPOBATH B3AMMOCBSI3b OCHOBHBIX XMMUYECKUX OHATUI U IPUMEHATH 3TH NOHATHS ITPU ONTUCAHUU
BEILECTB U UX IIPEBPALLCHU;
HCIOJIb30BaTh XUMHYECKYI0 CHUMBOJIMKY JIJISl COCTaBJIE€HUSI (DOPMYIT BEIIECTB U YPaBHEHHH XHMHUYECKUX
peaKuuii;
OTIpE/IEIISATh BaJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, CTETIEHb OKHCIEHUS SJIEMEHTOB
B OMHApHBIX COEJUHEHUSX, MPUHAIICKHOCTh BEIIECTB K OINpPEIeJIEHHOMY KIACCy COEAMHEHUIl 1o
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBAJEHTHAS U MOHHAS) B HEOPTAHUYECKUX COETMHEHUSX;
packpbeiBath cMbicn Ilepuogmyeckoro 3akona JI. M. MenneneeBa: IeMOHCTPUPOBATH IIOHMMAaHUE
MIEPUOJNYECKON 3aBHCUMOCTH CBOWCTB XMMHYECKHMX 3JIEMEHTOB OT MX IOJIOKeHHA B [lepmonmyeckoi



CUCTEME, 3aKOHOB COXpPAHEHUS! MACChl BELECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO yUEHUS,
3aKkoHa ABOTajpo;
OIMCHIBATh M XapaKTepH30BaTh TabauuHyo (popmy lleproauueckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «TJ1aBHas noarpymnna (A-rpynmna)» u «mobouHas noarpynna (b-rpynna)», mansie u
OoublIMEe IEPUO/IBI, COOTHOCUTH 0003HAUEHHMsI, KOTOpble uMeroTcs B Tabnuue «llepuomnyaeckas cucrtema
xuMudyeckux avieMeHToB /JI. WM. MenneneeBa» C 4YMCIOBBIMHU XapaKTEPUCTUKAMHU CTPOECHUS AaTOMOB
XMMHAYECKHX 3JEMEHTOB (COCTaB M 3apsj siapa, oOlIee YMCIIO 3JIEKTPOHOB M pPACHpEAeNiCHHE HX II0
3JIEKTPOHHBIM CIIOSIM);
KJ1acCU(UIIUPOBATh XMMUYECKHE SJIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMUYECKHE PEAKLUH (110 YUCITY
U COCTABY YYaCTBYIOIMX B PEAKIIUU BEILECTB, [0 TEINIOBOMY 3P DEKTY);
XapaKTepu30BaTh (ONMUCHIBATh) OOIIME XMMUUECKHE CBOMCTBA BELLIECTB PA3IMYHbIX KJIaCCOB, IOATBEPKAAS
OIKMCaHUE IPUMEPAMHU MOJIEKYJIIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX XMMUYECKUX PeaKIuii;
IIPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX KA4eCTBEHHOI'O COCTaBa, BO3MOKHOCTH
IPOTEKaHMUs XMMUYECKUX MPEBPAILIECHUI B pa3IMYHbIX YCIOBUSAX;
BBIUUCIISTH OTHOCUTENBbHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JIOJI0 XUMUYECKOTO
3JIeMeHTa 1o (hopMylie COeAMHEHUs, MaCCOBYIO JOJIO BEILIECTBA B PACTBOpPE, MPOBOJAUTH PACUYETHI 1O
YPaBHEHUIO XUMUYECKOW PEaKIUH;
IPUMEHATh OCHOBHBIE OIEPALUU MbICIUTEIBHONW JEATENbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHE,
0000IIeHne, CUCTEeMaTH3alNI0, KIACCU(PUKAINIO, BBISABICHHE MPUYUHHO-CICACTBEHHBIX CBSA3€U — IS
U3YyUeHHs] CBOMCTB BELIECTB M XMMMYECKMX pEaKUui, eCTeCTBEHHO-HAay4YHbIE METO/bl IMO3HAHHUS —
HaOJI0IeHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBINA U MBICIICHHBIH );
ClleZIoBaTh IPaBUJIaM IOJIB30BAaHMUS XMMUYECKOH MOCYAOH M J1abopaTOpHbIM O0OOpYJOBAaHUEM, a TAKKe
IIpaBWJIaM OOpalIeHMsI ¢ BELIECTBAMHU B COOTBETCTBUM C MHCTPYKILHUSMU 10 BBIIIOJHEHUIO JJAOOPATOPHBIX
XMMHUYECKHUX OIBITOB IO IMOJIYYEHHIO U COOMPaHMIO Ta3000pa3HbIX BeLIECTB (BOAOPOAA M KHCIOPOAA),
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEEIEHHON MacCOBOM J0J€H pacTBOPEHHOIO BEILIECTBA, IUIAHUPOBATH U
IIPOBOANTH XMMHYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOYEN M KUCIIOT C TOMOLIBIO
MHIUKATOPOB (JakMyc, (heHosdraaert, METUIOPAHK U IPYTHeE).

K xoHIy oOydeHus B 9 kJiacce nmpeMeTHbIE pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI OTpa)aThb
c(OpPMUPOBAHHOCTH Y O0yUAIOUINXCS YMEHHI:
PacKpbIBaTbh CMBICI OCHOBHBIX XMMMUYECKHUX IOHSATUH: XMUMHUYECKUH DJIEMEHT, aTOM, MOJIEKYJa, HOH,
KaTHOH, aHUOH, [TPOCTOE BEIIECTBO, CII0KHOE BELLIECTBO, BAJIGHTHOCTb, 3JIEKTPOOTPULIATEIbHOCTD, CTETIEHD
OKHCJICHHs, XMMHUYeCcKasl peakiusi, XUMUYecKas CBA3b, TEIUIOBOM 3(p(eKT peakiuu, Moib, MOJSPHBIHA
00BEM, pacTBOp, AIEKTPOJIUTHI, HEANEKTPOJIUTHI, HJIEKTPOJUTHYECKAs] TUCCOLMAIUS, PEAKIIM MOHHOTO
oOMeHa, KaTaJln3aTop, XUMHUYECKOe paBHOBECUE, OOpaTUMble U HEOOpaTUMBbIE PEAKIIMU, OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHbBIE PEAKIIUU, OKUCIUTEIh, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBJIEHUE, AJIJIOTPOIIHS,
aM(OTEepHOCTh, XMMHUYECKast CBA3b (KOBAJECHTHAsI, HOHHAs, METaNIN4ecKasi), KpUCTallInuecKas pemeéTka,
KOppO3Usl METAJUIOB, CILJIaBbl, CKOPOCTh XMUMHUYECKON peaKiuu, MpeleiabHO J0MyCTUMAasi KOHIIEHTPALUs
I1JIK BemecTBa;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XUMUYECKHX IMOHATHI U IPUMEHSTh 3TH MOHITHS IPY ONTUCAHUU
BELIECTB U UX MPEBPAILECHUN;
HCIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY JUJISl COCTaBJIE€HUSI (DOPMYIT BEIIECTB U YPaBHEHUH XMMHUYECKUX
peaKuuii;
OTIpE/ENATh BAaJEHTHOCTh M CTENEHb OKUCICHHMS XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUSX Pa3IUYHOIO
COCTaBa, MPHUHAIIEKHOCTh BEIIECTB K OIpPENeNEHHOMY KIJIACCy COEOUHEHUH 1o ¢dopMynaM, BUJ
XUMHUYECKOH CBsI3U (KOBaJIEHTHAs!, MOHHASI, METAJIJIMYECKasi) B HEOPraHWYECKUX COCIMHEHUSX, 3aps]] HOHA
o XUMHUYECKOW (hopMyse, XxapakTep cpelbl B BOJHBIX PacTBOpaX HEOPraHWYECKHX COEIMHEHUH, THUI
KPUCTAIITNYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbici Ilepuoguueckoro 3akona [[. Y. MenneneeBa U AeMOHCTpUPOBAaTh €r0 MOHUMAaHUE:
OIMCHIBATh U XapakTepu3oBaTh TabauuHyto Gopmy [leprognueckoil cucTeMbl XUMHYECKUX 3JI€MEHTOB:
pa3nuyaTh MOHATHUS «TJaBHas noarpymnmna (A-rpynmna)» u «modoyHas noarpynmna (b-rpynma)», mansie u
OosblIE TEPUOIbI, COOTHOCUTb O0O3HAUCHMsI, KOTOpblE HMMEIOTCA B IEPUOAMYECKOM TabauIe, C
YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj siapa, od1ee



YHCIIO0 JIEKTPOHOB M PACpPEeCTICHNUE UX 110 AJICKTPOHHBIM CIIOSIM), OOBSICHATH 00IIHE 3aKOHOMEPHOCTH B
M3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUI B Mpesenax MajbIX NepUOAOB U IJIaBHBIX HOArPYII C
y4E€TOM CTPOCHMS UX ATOMOB;

KJ1accu(puIUpOBaTh XMMUYECKHE 3JIEMEHThI, HEOPIraHUYECKHUE BEIECTBA, XUMUYECKHUE peaKUH (10 YUCITy
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMJIOBOMY 3(PQEKTy, MO0 HM3MEHEHHUIO CTEleHEH
OKMCJICHUSI XUMUYECKUX 3JIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATh) O0IIME U CIeUU(UIECKHEe XUMHUYECKHUE CBOMCTBA MPOCTHIX M CIIOKHBIX
BEIIECTB, NOATBEPK/1asi OMMCAHUE IPUMEPAMHU MOJIEKYJISPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUI;

COCTABJIAATh YPAaBHEHMs DJIEKTPOJUTHUECKOW JUCCOLMALMU KHCJIOT, IIEJIo4Yed M cosied, IOJHbIE U
COKpaléHHbIE ypaBHEHHUS pPEaKIUii HOHHOTO OOMEHa, YpaBHCHUS pEaKUUl, TOATBEPKIAOIINX
CYIIECTBOBAHHUE T'€HETUUYECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpbIlBaTh CYIIHOCTb OKHMCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI MOCPEICTBOM COCTaBJICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIMMT;

IIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX CTPOEHMS, BO3MOXKHOCTH IPOTEKAHUS
XMMUYECKHX MPEBPALLCHUI B pa3IMUHBIX YCIOBUSX;

BBIUUCIISATH OTHOCUTENBbHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIF0 XUMUYECKOIO
3JIeMeHTa 1o (hopMyiie COeAMHEHUs, MaCCOBYIO JOJIO BEILIECTBA B PAcTBOpPE, MPOBOJAUTH PAcUYETHI 1O
YPaBHEHUIO XUMUYECKON PEaKIUH;

co0JroIaTh MpaBuiia MOJIb30BAHUS XUMHYECKOH MOCyaod M J1abopaTopHbIM O00OpYJOBAHUEM, a TaKXKe
npaBuiia oOpalieHus ¢ BEIIECTBAMH B COOTBETCTBHH C MWHCTPYKIMSIMU IO BBITIOJTHEHHUIO JTA00OPATOPHBIX
XMMHUYECKUX OIBITOB MO MOJYYEHHUIO M COOMpPAaHHIO ra3000pa3HbIX BELIECTB (aMMHaKa U YIJIEKUCIIOTO
rasa);

IPOBOJIUTh PEAKLMHU, IMOJITBEPXKAAIOLIME KAaueCTBEHHBIH COCTAB Ppa3IMUYHBIX BELIECTB: PACIO3HABATh
OTIBITHBIM IYTEM XJIOPHUJ-, OpOMHI-, HOIH -, KapOoHaT-, pochat-, cuamKaT-, cyabhaT-, THAPOKCH/I-HOHBI,
KaTHOHbl AaMMOHHUS M MOHBl HM3YYEHHBIX METAUIOB, IPUCYTCTBYIOUIME B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTEIbHOW JEATEIBHOCTM — aHalu3 W CHHTE3, CpPaBHEHHUE,
000011eHre, CUCTEMATHU3allNIO0, BBISBIEHUE NMPUYUHHO-CIICJCTBEHHBIX CBSI3€H — JJI1 U3yUEHUsl CBOMCTB
BEIIECTB U XUMHUUYECKUX peaKIUil, eCTEeCTBEHHO-HAyYHbIe METO/Ibl M03HAHMsI — HAOII0IeHUEe, U3MEPEHHE,
MOJIETTMPOBAHUE, SKCIIEPUMEHT (PeasIbHbIN U MBICIIEHHBIN)



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Ne || HaumeHoBaHM€e pa3eioB U TEM KomngecTBo yacos | DnekTpoHHbIe (U POBHIE) 00pa30BaTEIBLHBIC PECYPCHI
n/m [IpOrpaMMbI Bcero|| Konrtponsnsie || IIpakTnueckne
paboThI paboThI

|Pa311e.11 1. TeopeTuveckne OCHOBbI OPraHUYeCKOH XUMHU

1.1 |[IpeameT OpraHUYeCKON XUMHH. 3 https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-
Teopusi CTPOCHHS OPraHUYECKUX 6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-

. 6447217/re-3480ch47-b0f0-4e0f-bd8d-6a2b437d466b?ysclid=Imfso4nglg327210094

coenuHenuit A. M. byrnepoa

|I/IT0ro 10 paszeny H 3 H

|Pa311e.11 2. Yri1eBoa0poOabI

2.1 |[IpenenbHBIC YTICBOIOPOIB — 2 https://foxford.(u/wiki/himiva/alkanv-qomoloqicheskii-rvad-stroenie—nomenklatura-
ATTKAHEL izomeriya?ysclid=Imfsp03n95518675926

2.2 ||HenpenenbHbIE YTIEBOIOPOIbI: 6 1 https://foxford.ru/wiki/himiya/Klassifikatsiya-
AKEHbI, ATKAUEHBI, ATTKMHBI uglevodorodov?ysclid=Imfsq40u2s407708569

2.3 ||ApoMaTHYecKue yTriIeBOAOPOIbI 2 https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-

arenov?ysclid=Imfsr7oemr209227711

24 HpHpOI[HLIe HUCTOYHUKHU 3 1 https://foxford.ru/wi_ki/himiva/prirodnve-istochniki-
YIIIEBOZOPOJIOB U HX uglevodorodov?ysclid=Imfsrt64s993513256
nepepaboTka

|I/ITOro 0 pa3jeny H 13 H

|Pa321e.11 3. Kucsiopojaconepskaiue Oprannyeckue CoeHHeHHsI

3.1 ||Cruptel. Denon 3 https://foxford.ru/wiki/himiya/aromaticheskie-spirty-
fenoly?ysclid=Imfst3uda2717551018
3.2 ||Anpneruasl. Kap6oHoBbIe 7 1 https://foxford.ru/wiki/himiya/slozhnye-efiry?ysclid=Imfsttse0g962715100
KUCTO0ThI. ClI0KHBIE 3PUPBI
3.3 ||YrneBoast 3 1 https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-
funktsii?ysclid=Imfsuqv589435312459
|I/IToro 0 pa3jeny H 13 H

|Pa311e.11 4. A3orcoaep:kaniue Oprann4ecKkue coeJuHeHUust

|4.1 HAMI/IHH. AmuHOKHCIOTEL. benku H 3



https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b?ysclid=lmfso4nqlg327210094
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b?ysclid=lmfso4nqlg327210094
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217/re-3480cb47-b0f0-4e0f-bd8d-6a2b437d466b?ysclid=lmfso4nqlg327210094
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya?ysclid=lmfsp03n95518675926
https://foxford.ru/wiki/himiya/alkany-gomologicheskij-ryad-stroenie-nomenklatura-izomeriya?ysclid=lmfsp03n95518675926
https://foxford.ru/wiki/himiya/klassifikatsiya-uglevodorodov?ysclid=lmfsq40u2s407708569
https://foxford.ru/wiki/himiya/klassifikatsiya-uglevodorodov?ysclid=lmfsq40u2s407708569
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov?ysclid=lmfsr7oemr209227711
https://foxford.ru/wiki/himiya/gomologicheskiy-ryad-arenov?ysclid=lmfsr7oemr209227711
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov?ysclid=lmfsrt64sg93513256
https://foxford.ru/wiki/himiya/prirodnye-istochniki-uglevodorodov?ysclid=lmfsrt64sg93513256
https://foxford.ru/wiki/himiya/aromaticheskie-spirty-fenoly?ysclid=lmfst3uda2717551018
https://foxford.ru/wiki/himiya/aromaticheskie-spirty-fenoly?ysclid=lmfst3uda2717551018
https://foxford.ru/wiki/himiya/slozhnye-efiry?ysclid=lmfsttseog962715100
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii?ysclid=lmfsuqv58g435312459
https://foxford.ru/wiki/biologiya/uglevody-ih-stroenie-i-funktsii?ysclid=lmfsuqv58g435312459

Ne || HaumeHoBaHuUe pa3iesioB H TEM ‘ KonngectBo yacoB OnexTponHble (1(poBHIe) 00pa3oBaTENBLHBIE PECYPCHI
/11 MIPOTrPaMMBI

Bcero|| Kontponbnsie || [IpakTuyeckue

paboThI paboThI
|I/IT0ro 0 pasaeny H 3 H
|Pa311e.11 5. BbICOKOMOJIEKYJISIPHbIE COCUHECHUS
|5.1 “HJ‘IaCTMaCCBI. Kayuykwu. BOJ‘IOKHaH 2 H H “
|I/ITOro o pazaeiy H 2 H
OBILEE KOJIMYECTBO YACOB 34 2 2
[10 ITPOTPAMME
11 KJIACC
Ne HanmenoBanue pa3zneinos 1 TeM IPOrpamMMel KonnuecTBo yacos OneKTpoHHbIE (HUPPOBHIE)
n/m Bcero| KontpossHbie [IpakTryeckue obpazoBaTenbHbIE PeCypCEI
paboThI paboThI
|Pa3)1eJ1 1. Teopernyeckne 0CHOBbI XHMHH
1.1 ||Crpoenue atomoB. Ilepuonnueckuii 3akoH u [lepuonnyeckas 3
cucrema xumuueckux aemeHToB /. . Menneneesa
|1.2 HCTpOGHI/Ie BelecTBa. MHOrooOpasue BemecTB H 4 H H H
|1.3 HXI/IMquCKHe peakuuu H 6 H 1 H 1 H
|I/IT0ro o pas3zeiy H 13 H H H
|Pa3)1e.11 2. Heopranuyeckasi XuMust
21 |Meramm: | 6 | | 1 |
|2.2 HHeMeTaJ‘IJ‘IBI H 9 H 1 H 1 H
|2.3 HCBSISL HEOPraHMYECKUX U OPraHMYECKUX BEIIECTB H 2 H H H
|I/IT0ro 10 pasfeny H 17 H H H

|Paszle.11 3. XumMud ¥ )KU3Hb

|3.1 HXI/IMI/IS[I/I)KI/ISHB H 4 H H H

|I/IToro 110 pa3zeny H 4 H

|OBILEE KOJIMYECTBO YACOB I10 [TPOI'PAMME | 34 | 2 I 3 [




IMOYPOYHOE NJIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KomnuecTBo yacos ‘ Hara DJEeKTPOHHBIE UPPOBBIE
n/n Beero| Koutponbabie || paktuueckue || H3YIeHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboTbI
1 |IIpenmer opranuueckoil XuMHuH, €€ BOSHUKHOBEHUE, pazputue u|| 1
3Ha4YeHue
2 ||Teopus cTpoeHUs OPraHUYECKUX COCTUHEHUN A. M. 1
BytnepoBa, €€ OCHOBHBIE MOJIOKEHHUS
3 |IIpexncraBienue o kinaccu(pUKALMU OPraHUYECKUX BEILIECTB. 1
Homenknarypa (cucremaruyeckasi) 1 TpUBUAJIbHBIE HA3BAaHUS
OpPraHUYECKUX BEIIECTB
|4 HAJ‘IKaHHZ COCTaB U CTPOECHUE, TOMOJIOTUYECKUI P H 1 H H H H |
|5 HMeTaH U 3TaH — [POCTEHIINE IPEICTaBUTEIIN AJIKAHOB H 1 H H H H |
|6 HAnKeHH: COCTaB U CTPOEHHUE, CBOICTBA H 1 H H H H |
|7 H3TI/IJI€H Y IIPOIIHJIEH — MPOCTEUIINE NTPEACTAaBUTEIN AIIKEHOB H 1 H H H H |
8 |[IIpaktuueckas padota Ne 1. «IlonydeHue sTuIeHA U U3yYEeHUE 1 1
€ro CBOMCTB»
9 ||Ankaauensl. byraguen-1,3 u metunoyraauen-1,3. [lonydyenue 1
CHUHTETHUYECKOT0 KayuyKa U pe3UHbI
10 ||AnxuHBI: cCOCTaB U OCOOEHHOCTH CTPOSHMS, TOMOJIOIHUECKHH 1
pAl. AueTuieH — IpOCTEHIINI IPEICTaBUTENb AJIKMHOB
|11 HBI)I‘H/ICJ'IGHI/ISI 110 YPAaBHEHHMIO XUMHYECKOUN peaKIuu H H H H H |
|12 HApeHm: OeH30.1 ¥ TOIyosI. TOKCHYHOCTh apEHOB H H H H H |
13 |enernueckas cBsi3b YIiI€BOIOPOJIOB, MPUHAIIEKAIINX K
pa3IMYHbIM KJ1accaM
14 |IIpupoaHble HCTOYHUKHU YIIIEBOJOPOIOB: IPUPOIHBIN ra3 u 1
HOIYTHBIE HEPTSHbIE ra3bl, HEPTh U MPOIYKTHI €€ nmepepaboTKu
15 ||[IpupoaHbIe HCTOUHUKH YTIIEBOJOPOIOB: IPUPOIHBIN a3 U 1
MOMYyTHBIE HEPTAHBIE ra3bl, HEPTH U MPOAYKTHI €€ epepaboTKu
|16 HKOHTpOJ‘IBHaﬂ pabota 1o pazzeny «YTJIeBOI0pOIbI» H 1 H 1 H H H




Ne Tema ypoxka KomnuecTBo yacos ‘ [ara DJEeKTPOHHBIE IUPPOBBIE
n/m Beero| Kontponbbie | Ipaxriueckue || H3Y4eHHS o0pa3oBaTesbHbIC PECYPChHI
paboThI paboThI

17 |IIpenenbHble OHOATOMHBIE CIIMPTHI: METAHOJI U 3TAHOJL. 1

BonoponHas cBsi3b
|18 HMHoroaTOMHHe CIIMPTHI: STUICHTIIMKOJIb U TIIALEPUH H H H H H
19 || ®enon: ctpoeHne MOJEKYIbI, (PU3HUECKUE U XUMUYECKHE

CBOICTBA, TPUMCHEHHE
|20 HAJ‘IB,I[GFI/I,I(HZ (dbopMabAETHI U alleTalIbICTH L. AIICTOH H H H H H
21 ||OmHOOCHOBHBIE MPEACTbHBIC KAPOOHOBBIC KUCIOTHI: 1

MypaBbHHAS U YKCYCHAasI
22 |[[IpakTtuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM 1 1

KHCIIOTEI»
23 ||CteapuHOBas M OJIEMHOBAS KUCIIOTHI, KaK MPEICTABUTEIH 1

BBICHIMX KapOOHOBBIX KHCIIOT
24 |Mpblia KaK COJU BBICIINX KapOOHOBBIX KUCJIOT, UX MOIOIIIEE 1

JEUCTBHE
25 ||CroxxHbIe 3pHPBI KaK TPOU3BOIHbIE KAPOOHOBBIX KUCIIOT. 1

[Muaponus cioxHBIX 23(HUPOB
|26 H)KHpLI: TUAPOJIU3, IPUMEHEHHUE, ONOJIOTUYECKas POJIb KUPOB H H H H H
27 |[YTneBonbl: cocTaB, Knaccudukamnus. Baxueime

NpeCTaBUTEINN: TII0K03a, (PPYKTO3a, caxaposa
|28 HKanMaJI U TIeJITF0JI03a KaK MPUPOTHBIC TIOTUMEPHI H H H H H
29 |[KonTposbHas padoTa o pasneny «Kucmopoacoaepxaine 1

OpPraHUYeCKUEe COETUHEHUS
|30 HAMI/IHLI: METUJIAMUH U aHUJINH H 1 H H H H
31 ||AMHUHOKHUCIOTHI Kak aM(OTEepHBIE OPTaHUYECKUE COSAMHECHHUSI,

ux Omonornyeckoe 3HaueHue. [lentuapt
|32 HBGJ‘IKI/I KaK MPUPOHBIC BEICOKOMOIIEKYIISIPHBIE COSAMHEHUS H H H H H
|33 HOCHOBHLIe MOHSTHS XUMUU BBICOKOMOJIEKYIISIPHBIX coe;{HHeHHﬁH 1 H H H H




Ne Tema ypoxka KomnuecTBo yacos ‘ [ara DJEeKTPOHHBIE IUPPOBBIE
n/n Beero| Koutponbabie || paktuueckue || H3YIeHUA 00pa3oBaTeNbHbIE PECYPChI
paboThI paboThI
34 ||OcHOBHBIE METOJIbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coeauHenuil. [Inactmaccsl, kKayuyku, BOJIOKHA
IOBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 34 | 2 I 2 I |
11 KVIACC
Ne Tema ypoxka ‘ KonnuecTBo yacos | Hara || DnexTpoHHbIe LU(pOBBIE
n/n Bcero|| Konrponbnsie || [Ipaktnueckue || 13YICHHA obpasosatenbHbIe
paboThI paboThI PeCypChI
|1 HXI/IMH%CKHI?I aIIeMeHT. ATOM. DJIeKTpOHHAsE KOH(UTYpalnsi aTOMOB H H H H H |
2 |llepnonmueckuii 3akoH u Ilepuoaudeckas cucreMa XUMHYECKIX
snemeHToB 1. Y. MeneneeBa, nx CBI3b C COBPEMEHHOM T€OpHUEHN
CTPOEHHS aTOMOB
3 ||3aKkOHOMEpPHOCTH U3MEHEHHs CBOMCTB XMMUYECKHUX 3JIEMEHTOB U MX 1
COEIMHEHUH 110 TPYIaM U IepruoiaM. 3HaueHHE NMePHUOIUIECKOTO
3aKOHA U CUCTEMbI XUMHYeCcKuX d1eMeHToB .. MeHnneneeBa B
pa3BUTHH HAYKH
4 ||CtpoeHue BemecTBa. XUMHYECKasi CBSA3b, €€ BUIbI; MEXaHU3MBbI 1
00pa3oBaHUs KOBAJIEHTHOM cBsA3U. BoopoaHast cBA3b
5 ||BaneHTHOCTb. DNEKTPOOTPULATENbHOCTh. CTENEHb OKUCIICHUS. 1
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYIISIPHOTO CTPOCHHUS
6 |[lonarue o nucnepcHbIX cucreMax. MicTHHHBIE U KOJUIOMIHBIE 1
pacTBOpBl. MaccoBas 710715 BEIIECTBA B PaCTBOPE
7 |[Knaccuduxarus 1 HOMEHKIATypa HEOPraHUYECKUX COEAMHEHUN. 1
I'eHeTnyeckas CBsI3b HEOPraHMYECKHUX BEIIECTB, PA3JIMUHBIX KJIaCCOB
8 |[Knmaccuduxanus XUMUYECKUX peakIfii B HEOPraHUUECKOU U 1
OpraHMYeCcKON XUMHUHU. 3aKOH COXPAHEHUS MAcChl BELIECTB; 3aKOH
COXpPaHEHMsI U TIPEBPALICHUS SHEPTUU NPH XUMHUECKUX PEAKLIUAX
|9 HCKOpOCTB peakimu. OOpaTuMble peakui. XUMHYECKOe paBHOBECHE H 1 H H H H




Ne Tema ypoxka KonunuecTBo yacos | Hara | DnexTpoHHbIe HU(DPOBBIC
n/m Bceero|| Konrponsnsle | [Tpaktuueckue || A3YICHUA obpasopatenbHbIe
paboThI paboThI pecypeel

10 |[[Ipaktuueckas pabora Ne 1. «BnusiHue pa3nu4HbIX GaKTOPOB Ha 1 1

CKOpPOCTb XUMHUYECKOH peaKkium»
11 |Onexrponutuueckas qucconuanus. [lonstue o BO1OpoIHOM 1

noka3zarene (pH) pactBopa. Peakunu nonsoro oomena. ['maponus

OpPraHUYECKHUX U HEOPraHMUYECKUX BEIIECTB
12 ||OkucnuTenbHO-BOCCTAaHOBUTENBHBIE peakuuu. [loHsTre 06 1

9JIEKTPOJIM3€E PacIlJIaBOB U PAaCTBOPOB COJIEH
|13 HKOHTpOJILHaﬂ pabota no pazneny «TeopeTndeckue OCHOBBI XUMHUI) H 1 H 1 H H H
14 |Meramnsl, ux nonoxenue B [lepuoanyeckoit cucreMe XMMUYECKHX

anemenToB Jl. V1. MenzeneeBa u 0COOEHHOCTH CTPOEHUSI ATOMOB.

Obume ¢uznyeckure cBOCTBa METAIIOB
|15 HCHJIaBI)I METAJIJIOB. DJIEKTPOXUMHUYECKHUH psiJl HANIPSKEHUH METaNIOB H H H H H |
16 | Xumuueckue CBOMCTBA BAXKHEHIIINX METAJUIOB (HATpUH, Kalui,

KaJIbIIMA, MarHui, aTIOMAHANA) U UX COSTUHEHUIN
|17 HXI/IMI/ILIGCKI/IG CBOKCTBA XpOMa, MEAU U UX COCIUHEHU H H H H H |
|18 HXI/IMI/I‘-ICCKI/IG CBOMCTBA IIMHKA, JKeae3a U UX COSINHEHNH H H H H H |
19 |[[Ipaktuyeckas padora Ne 2. "Pemnienune sKcriepuMEHTATBHBIX 32149 1O 1

Teme «MeTams"
20 |Hemertannsl, ux nonoxenue B Ilepuoguueckoii cucreme xumuueckux || 1

aneMmeHToB /l. V1. MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB
21 || ®usmyeckre CBOMCTBA HEMETAIOB. AJIJIOTPOIHS HEMETAIUIOB (Ha 1

puUMepe KUCIopoaa, cepsl, hochopa u yriepoaa)
|22 HXI/IMquCKHe CBOMCTBA raJIOT€HOB, CEPBI U UX COCAMHEHUN H 1 H H H H |
|23 HXI/IMquCKHe CBOICTBa a30Ta, pocodpa U X COeTUHEHUN H 1 H H H H |
|24 HXI/IMquCKHe CBOMCTBA yIiIepo/Jia, KPEMHHUS U UX COECIMHEHUN H 1 H H H H |
|25 HHpI/IMeHeHI/Ie BO)KHEHIINX HEMETAJUIOB U UX COCJMHEHUI H 1 H H H H |




Ne Tema ypoxka KonunuecTBo yacos | Hara | DnexTpoHHbIe HU(DPOBBIC
U3y4YEeHHUS o0Opa3oBaTeslbHbIE

n/m Bcero|| Konrponbnsie || IIpakTnueckne
paboThI paboThI pecypeel

26 ||O0001eHne U cucTeMaTh3alns 3HaHUH 110 TeMe «Hemeramisy. 1
BbruncieHus o ypaBHEHUSAM XUMHYCCKUX pPEaKInui U
TEPMOXUMHUYECKUE PACUETHI

27 |[Ipaktuueckas pabora Ne 3. «Pemienne sKkciepuMeHTAIbHBIX 3a1a4 1mo|| 1 1
Teme "Hemerasl"»

KonTponbras padota mo Temam «Metamib» u «Hemeramib H

28
29 |[Heopranwdeckue u opraHUYeCKHe KHUCIOThl. Heopranndeckue u
OPraHu4CCKUC OCHOBAHUA

30 ||AMdoTepHbIe HEOPTaHUYECKHUE U OPTaHUYECKUE COSAMHEHUS. 1
['eHeTHYecKas CBSI3b HEOPTAaHMYECKUX M OPraHUIECKUX BEIICCTB

31 ||Poabs xumuu B oOecrieueHnH dKOJIOTHYECKOM, JHEPreTUICCKON 1 1
MUIICBON O€30IMACHOCTH, Pa3BUTUU MEIULIUHBI

32 |[IpencraBneHust 06 OOMIMX HAYYHBIX MPHHIUIIAX TPOMBIIIJICHHOTO 1
MIOJIYYEHUS BaKHEHIINX BEILECTB

|33 quJ'IOBeI( B MUpE BEILIECTB U MaTepUaOB H 1 H H H H

|34 HXI/IMI/IS[ U 37I0pOBBE UEJIOBEKA H 1 H H H H
|OBLLEE KOJIMYECTBO YACOB I10 [TIPOTPAMME | 34 | 2 [ 3 [




YYEBHO-METOINYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TIPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., Akunoneproe obmectBo «M3narensctBo «IIpocBemieHne»
» Xumus / ['abpuensu O.C., Octpoymon N.I'., Cnagkos C.A., AkimonepHoe obmectBo «M3natenscTBo «IIpocBemnienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoaudeckoe mocodbue — 6a3oBbiii ypoBeHb» - M.: JIpoda 2022 ro.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O01mas Xumus B TecTax, 3a1adax, ynpaxksnenusx. 11 kmace» — M.: [Ipoda, 2023 rox.

. O.C.I'abpuensu, I1.H.bepeskun, A.A.Ymakosa «Xumus 11 kinacc: KoHTposbHbIE U TpoBepoUHble paboThl K yueOHUKY». — M.: [lpoda, 2021 r.
. O.C.T'abpuensn, I'.I".JIpicoBa, A.I'.Benenckast «Xumus 11 xmacc: HacronpHast kaura muis yautens». Yacts 1 — M.: Ipoda, 2019 roa.

. O.C.I'abpuensu, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumus 11 knace: Hactonbnas kaura nis yaurens». Yacts 2 — M.: [Ipoda, 2022 rox.

. O.C.I'abpuensH, I1.B.Pemeros, U.I'.OcTtpoymoBa «3agaun 1o XuMUM U CIIOcO0bI UX pemeHus» - M.: «/Ipodar, 2021rox.

. B.I'. JlenucoBa «Xumus 11 knacc noypounsle miansl no yueOnuky O.C.I'abpuensna, I'.I".JIsicoBoii» - Boarorpan» Yuurens 2018roxa.

. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 kaacey, - M.: Dk3amen, 2019r.

. 9. 0.C.I'abpuensn, U.I'.octpoymoB «Xumudeckuii skcriepumeHT B mkone 11 kmacey; - M.: [Ipoda. — 2019 roa.
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IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH HHTEPHET
Beenure Benurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» 1 caiiT i yautens «5 uay Ha ypOK XUMUN
http://him.1september.ru Equnas xomiexmus LJOP: TIpenMernast Kommekius « XUMHs»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HbIe SKCTIepUMEHThI: Xumusi. Komekius Poccuiickoro o01ieodpa3oBaTeibHOTro
nopTasa

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit

http://www alhimik.ru Bcepoccuiickast onmuMnuaa mkoIbHUKOB MO0 XUMUHU

http://chem.rusolymp.ru Opranuueckast XuMusi: 3JI€KTPOHHBIA y4eOHUK JJIS1 CpeIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA yUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KoIe1K: XUMUSL

http://www.chemistry.ru JlucTaHHOHHAs] OIMMITHAJIA IO XUMHH: TEJIEKOMMYHUKAMOHHBINA 00pa30BaTeIbHbIA MPOEKT



